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At the present time, optical injection locking is a well known method to synchronise a great number of oscillators to the frequency of a master generator, e.g. for the use in phased-array antenna systems. Fundamentally, there are two different techniques that are distinguished by the way of injecting the locking signal into the circuit The technique is called direct when the active device of an oscillator, e.g. a silicon bipolar transistor [1] , is illuminated by a modulated light source. The direct optical injection locking has been subject of many investigations wi'th different kinds of devices as IMPATT [2] , MESFET [3] [4] , MODFET [5] [6] [7] , and recently HBT [8] . However, the direct method suffers from a low sensitivity of the 'optical detector'
To overcome this problem one has to optimise the employed device or simply use a device that is primarily designed for the reception of optical signals: a photodetector. This is called the indirect optical injection locking technique [9] . The integration of an amplifier in such a circuit increases the locking range drastically [10] . Both, the direct and the indirect method, may be used to lock an oscillator to the harnonic or a subhannonic frequency.
In this paper, we present our experimental results on harmonic indirect optical injection locking, obtained with a monolithically integrated oscillator containing both, a pseudomorphic HFET An MSM photodiode (PD) is used to convert the optical signal into an electrical one. The active area is 60x60 gim2. Two interdigitated comb electrodes are formed by 1 pm wide fingers with a separation of 1.5 pm between each. Fig. 3 shows the I-V-characteristic of the photodiode at different optical power levels Popt. The responsivity is around 0.25 A/W for 5 V bias at a wavelength of 840 nm. 
EXPERIMENTAL SETU AND RESULTS
For observing both, the tuning and the locking behaviour, the described oscillator was measured on a wafer prober. Fig. 4 Secondly, the locking behaviour of the circuit was examined. The light of the laser was modulated by using an rf generator. During the following experiments, the optical peak-to-peak laser power modulation was approximately Poptpp 1 mW. In the frequency domain, the locking range was determined by varying the frequency ofthe rfgenerator while the oscillator frequency was watched to be synchronised to the generator signal. The plateau in curve 2 ofFig. 5 shows the locking range. In the time domain, the phase of the locked oscillator output in relation to the generator signal was measured at different states of illumination. By the variation of the average incident light ('dc-light'), the free-running frequency of the oscillator was shifted, while the oscillator was locked to the constant generator frequency. In Fig. 6 
